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BEPOBT  OF  SUPERINTENDENT  OF  NAVAL  OBSERVATOBY. 

U.  S.  Kaval  Observatory, 

Washington,  August  19,  1889. 

Sir  :  I  have  the  honor  to  submit,  in  compliance  with  the  Bureau's  or- 
der of  the  6th  instant  (No.  1816  ft)  the  report  of  the  Kaval  Observatory 
for  the  fiscal  year  ending  June  30, 1889. 

The  following  changes  in  the  personnel  have  occurred.  Detachments  : 
Commander  A.  D.  Brown,  on  October  30,  1888 ;  Lieut.  William  P.  El- 
liott,  March  13,  1889 ;  Lieut.  L.  C.  Heilner,  April  18  ;  Lieut.  A.  G.  Win- 
terhalter,  April  29  ;  Ensign  A.  N.  Mayer,  April  19, 1889.  Assistant  As- 
tronomer William  0.  Winlock  resigned  May  14,  1889.  Reported  for 
duty :  Lieut.  Hiero  Taylor,  November  27,  1888 ;  Lieut.  W.  O.  Sharrer 
December  20,  1888,  and  Ensign  J.  A.  floogewerff,  June  1,  1889. 

DIVISION  OF  WORK— OFFICERS  IN  CHARaE. 

Assistant  to  Superintendent. — This  office  ceased  to  exist  on  the  detach- 
ment of  Commander  Brown,  and  the  duties  formerly  pertaining  to  it 
have,  since  December,  been  performed  by  Lieutenant  Sharrer. 

Chronometers  and  time  service. — Lieut.  Hiero  Taylor. 

East  transit  instrument, — Lieut.  B.  W.  Hodges. 

Inspection  of  instruments. — Ensign  A.  B.  Clements. 

Magnetic  instruments. — Ensign  C.  C.  Marsh. 

Great  equatorial. — Prof.  Asaph  Hall. 

Transit  circle. — Prof.  J.  R.  Eastman. 

^.Q-inch  equatorial. — Prof.  Edgar  Frisby. 

Library. — Assistant  Astronomer  H.  M.  Paul. 

Instrument-maker. — William  F.  Gardner. 

GlerJc. — Thomas  Harrison. 

The  meteorological  observations  were  made  by  the  watchmen,  Dennis 
Horigan,  l^icholas  Cahill,  and  William  Henderson. 

Prof.  William  Harkness  is  also  attached  to  the  Observatory  for  special 
duty  as  the  member  of  the  Transit  of  Yenus  Commission,  having  direct 
charge  of  the  reductions  and  computations  of  the  observations  of  1874 
and  1882.  His  report  of  the  progress  of  the  work  is  hereto  appended, 
marked  Appendix  B. 

THE  GREAT  EQUATORIAL. 

(Professor  Hall,  in  charge.) 

This  instrument  has  been  employed  in  observing  double  stars  and  the 
satellites  of  Saturn.  Attention  was  also  given  to  the  appearance  of 
this  planet,  to  the  divisions  of  the  ring,  and  to  the  shadows.  As  the 
satellite  lapetus  had  returned  to  nearly  the  same  apparent  position  with 
respect  to  Saturn  that  it  had  in  1875,  a  new  series  of  observations  by 
the  method  of  differences  of  right  ascension  and  declination  was  made 
at  the  last  opposition.  These  have  been  reduced  and  are  nearly  ready 
for  discussion.  The  drawings  of  Saturn  have  been  finished,  and  the 
notes  on  the  appearance  of  the  planet  made  since  1875  have  been  sent 
to  the  printer.  These  drawings  and  notes  will  appear  as  Appendix  II 
to  the  volume  for  1885. 
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Ensign  H.  S.  Chase  has  been  employed  on  the  work  of  this  instru- 
ment, in  revising  the  reductions  and  in  preparing  the  observations  for 
publication. 

Mr.  George  Anderson  has  had  charge  of  the  dome  and  the  gas-en- 
gine. 

The  instrument  is  in  good  order. 

THE  TRANSIT   CIRCLE. 

(Professor  Eastman,  in  charge.) 

The  transit  circle  has  been  employed  on  observations  of  the  sun, 
moon,  major  and  minor  planets,  and  such  stars  as  were  necessary  for 
clock  and  instrumental  corrections.  The  observation  of  a  small  list  of 
stars  for  the  TJ.  S.  Coast  and  Geodetic  Survey  has  also  been  undertaken. 

The  assistants  on  the  work  of  this  instrument  have  been  Assistant 
Astronomer  A.'  N.  Skinner ;  Assistant  Astronomer  H.  M.  Paul,  to 
November,  1888;  Assistant  Astronomer  W.  C.  Winlock,  to  May  14, 
1889 ;  Computer  William  M.  Brown  ;  Computer  A.  S.  Flint,  since  No- 
vember 24,  1888. 

From  October  9,  1888,  to  June  30, 1889, 1,700  observations  were  made 
with  the  transit  circle.  Of  this  number  68  were  of  the  sun,  50  of  the 
moon,  93  of  the  major  planets,  18  of  the  minor  planets,  and  5  of 
Comet  e  1888.  Clock  signals  were  exchanged  with  Buchtel  College 
Observatory,  Akron,  Ohio,  on  six  nights  in  December  and  January  to 
determine  the  longitude  of  that  observatory. 

The  reduction  of  the  observations  which  have  been  accumulated  with 
this  instrument  has  delayed  observations  on  the  zone  of  stars  for  the 
German  Astronomical  Society. 

The  transit  circle  work  for  1885  is  nearly  ready  to  be  copied  for  the 
printer,  and  the  reductions  for  1886  are  now  in  hand. 

But  one  of  the  two  additional  computers  estimated  for  last  year  was 
authorized  by  Congress  ;  he  has  not  yet  been  appointed.  The  other  is 
asked  for  in  the  estimates  recently  submitted.  It  is  earnestly  hoped 
that  the  services  of  both,  so  greatly  needed,  may  be  obtained. 

THE  9.6-INCH  EQUATORIAL. 

(Professor  Frisby,  in  charge.) 

This  instrument  has  been  used  for  the  identification  of  stars  whenever 
necessary,  and  for  the  observation  of  small  planets,  comets,  and  occul- 
tations  of  stars  by  the  moon.  Three  comets  have  been  seen,  and  ob- 
served whenever  possible  ;  the  observations  have  all  been  reduced  and 
published  in  the  Astronomical  Journal.  Two  evenings  in  the  week 
have  been  set  apart  for  the  accommodation  of  visitors.  Permits  for 
1,665  visitors  were  issued. 

The  revision  of  YarnalPs  Catalogue  of  Stars  has  been  completed,  and 
the  work  is  nearly  ready  for  distribution. 

VARIABLE  STARS. 

For  the  last  year  and  a  half.  Assistant  Astronomer  H.  M.  Paul  has 
been  engaged  upon  observations  of  a  list  of  stars  which  have  at  various 
times  been  suspected  of  variability  in  brightness.  One  of  the  results 
of  this  work  has  been  the  discovery  of  a  new  variable  in  the  constella- 
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tiou  Antlia,  with  a  period  of  less  than  twelve  hoiirs,  the  shortest  period 
yet  known.  These  observations  will  be  published  as  soon  as  they  can 
be  prepared  for  the  printer. 


CHRONOMETERS  AND  TIME   SERVICE. 
(Lieutenant  Taylor,  in  charge.) 

Lieutenant  Taylor  reported  for  duty  November  27,  1888.  Ensign 
Mayer  had  been  in  charge  up  to  that  time  and  continued  on  duty  here 
until  April  19,  1889,  when  he  was  detached. 

The  records  show  that  during  the  ^ear  chronometers  have  been  is- 
sued to  eleven  ships  and  one  shore  station.  Chronometers  have  been 
received  from  the  same  number  of  ships  and  shore  stations.  The  chro- 
nometers received  from  the  Mpsic  and  the  Vandalia  were  so  damaged 
that  they  have  not  been  sent  to  the  makers  for  repairs ;  other  chro- 
nometers received  were  sent  to  the  makers  for  necessary  repairs.  Two 
box  chronometers  have  been  condemned  for  use  as  hack-chronometers. 
In  October,  1888,  fourteen  chronometers  were  purchased.  Fifty-six 
chronometers  received  from  makers,  cleaned  and  repaired,  were  placed 
under  trial  in  the  temperature-room  December  23,  1888,  and  kept  there 
until  March  6,  1889.  The  routine  observed  in  the  temperature-room 
was  the  same  as  for  the  trial  of  1887-88.  The  only  mishap  occurred 
two  days  before  the  end  of  the  last  term  at  45^,  when  a  leak  from  the 
ice-chamber  was  discovered.  The  chronometers  were  not  injured,  and 
the  trial  in  the  chronometer- room  has  been  completed.  The, records  of 
this  trial  are  given  in  Appendix  A.  The  following  table  shows  the 
number  and  disposition  of  the  chronometers  belonging  to  the  Gov- 
ernment at  the  end  of  the  fiscal  year : 


Disposition  of  chronometers. 

Box. 

Hack. 

Disposition  of  chronometers. 

Box. 

Hack. 

21 
145 
56 
25 

1 
73 

32 
3 

2 

Issued            

Xioaned                                        j- 

3 

Trial 

Total 

282 

215 

In  addition  there  are :  7  chronometric  watches,  6  hack-chronometric  watches,  4  comparing  watches. 

Ko  changes  have  been,  made  ip  the  routine  of  sending  out  time  sig- 
nals. The  signals  are  sent  everj^  day,  Sundays  and  holidays  excepted, 
over  the  wires  of  the  Western  Union  Telegraph  Company,  and  time-balls 
are  dropped  at  noon,  75th  meridian,  at  Boston,  Wood's  Holl,  Newport, 
New  York,  Philadelphia,  Baltimore,  Hampton  Roads,  Savannah,  and 
New  Orleans.  The  Washington  time-ball  is  worked  by  signals  over  a 
Government  wire  leading  from  the  Observatory  to  the  State- War-and- 
Navy  building.  With  the  single  exception  of  Newport,  the  Observatory 
receives  no  reports  from  time-ball  stations.  Such  reports,  if  it  were  pos- 
sible to  get  them,  would  be  valuable. 

The  signals  have  also  been  used  to  correct  the  clocks  on  the  Observatory 
clock  line.  This  service  has  been  on  the  whole  satisfactory.  The  only 
serious  trouble  occurred  in  September,  1888,  when  the  line  was  grounded 
in  the  new  Grovernment  cable.  The  clocks  up  to  the  ground  were  cor- 
rected as  usual,  and  beyond  it  by  the  use  of  a  battery  loaned  by  the 
Western  Union  Telegraph  Company,  the  signals  being  repeated  from 
the  company's  office.  The  line  is  in  good  condition  now,  and  the  service 
is  so  satisfactory  that  there  is  a  demand  for  its  extension  to  all  the  Gov- 
ernment buildings. 
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EAST  TRANSIT  INSTRUMENT. 
(Lieutenant  Hodges,  in  charge.) 

Lieutenant  Heilner  was  in  charge  until  April  18,  and  was  succeeded 
by  Lieutenant  Hodges. 

The  instrument  and  all  its  connections  are  in  good  condition.  The 
blocks  have  performed  well.  Observations  have  been  taken  to  deter- 
mine the  corrections  of  the  clocks  whenever  the  weather  permitted. 
Owing  perhaps  to  the  excessive  amount  of  rainy  weather  the  standard 
mean  time  clock  has  acquired  a  steady  gaining  rate  ot  from  two  to  three 
tenths  of  a  second  a  day,  having  f)reviously  had  a  small  losing  rate. 

INSPECTION   OF  INSTRUMENTS. 
(Ensign  A.  B.  Clements,  in  charge.) 

Class  A,  sextants  and  octants. — There  were  on  hand  at  the  time  of 
the  last  annual  report  thirty-one  sextants;  eight  have  been  received 
from  Fauth  &  Co.,  having  been  repaired,  and  eight  have  been  issued 
to  ships  in  commission,  leaving  thirty-one  now  on  hand.  Of  these,  four 
are  small  hydrographic  sextants,  all  ready  for  issue,  and  twenty-seven 
are  of  full  size.  Of  the  large  sextants,  twenty-two  are  in  good  condition 
for  issue. 

Class  J5,  thermometers. — A  Draper  recording  thermometer  similar  to 
the  one  examined  last  year  was  received  from  the  agents  in  this  city 
and  placed  under  comparison.  The  results  of  this  comparison 'only 
emphasized  the  conclusions  of  the  previous  trial.  The  recording  appa- 
ratus works  well,  but  the  thermometer  does  not  respond  quickly  to 
changes  of  temperature,  and  it  can  not  be  regarded  as  a  reliable  instru- 
ment for  use  in  the  service. 

Class  0,  spy-glasses. — There  have  been  received  from  various  makers 
five  spy-glasses,  which  were  carefully  examined,  but  they  were  not 
recommended  for  use  in  the  service,  and  they  have  been  returned  to 
their  owners. 

Class  D,  station  pointers,— No  instruments  of  this  class  have  been  re- 
ceived for  examination. 

Class  U.  clifiometers. — None  received  for  examination. 

Class  F,  barometers. — None  received  for  examination. 

Class  Gj  binocular  glasses. — Sixty-one  binoculars  have  been  examined. 
Of  these  twenty-seven  were  of, the  pattern  referred  to  in  the  last  annual 
report,  and  twenty  were  purchased ;  six  were  found  defective  and  re- 
turned to  makers,  and  one  still  awaits  action.  The  remaining  thirty- 
four,  embracing  many  diiferent  constructions,  were  carefully  examined, 
but,  being  found  to  be  unsuited  to  the  use  of  the  service,  were  returned 
to  the  makers. 

There  are  now  on  hand  three ;  one  the  property  of  Levy,  Dreyfus  & 
Oo.,  New  York,  one  of  the  novel  construction,  patented  by  Steinheil  & 
Son,  retained  as  a  sample  but  unfit  for  issue,  and  one,  a  standard  glass, 
in  good  condition. 

RECAPITULATION. 
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MAGNETIC  INSTRUMENTS. 
(Ensign  Marsh,  in  charge.) 

Lieut.  Wm.  P.  Elliott  was  in  charge  until  March  13,  1889,  when  he 
was  succeeded  by  Ensign  0.  C.  Marsh,  with  Ensign  J.  A.  Hoogewerff 
as  an  assistant  since  June  1. 

The  self-recording  magnetometer:  has  been  in  operation  continuously, 
with  the  exception  of  about  ten  days,  from  January  1  (when  all  the  mag- 
netographs  were  examined,  cleaned,  and,  when  necessary,  readjusted), 
and  an  occasional  stoppage  of  the  clock,  caused  generally  by  the  bal- 
ance arrangement  of  the  shades  getting  out  of  order.  A  new  agate 
knife-edge  was  fitted  to  the  vertical-force  magnetograph,  and  has 
worked  satisfactorily.  As  no  change  was  made  in  the  distance  of  the 
mirror  of  the  declination  magnetograph  from  the  recording  cylinder,  the 
value  of  last  year  was  retained,  viz: 

Declination. — One  centimeter  of  ordinate  =:11'.29  of  arc. 

The  value  of  1  millimeter  of  ordinate  of  the  horizontal  and  vertical- 
force  magnetographs  has  been  determined,  at  intervals  of  about  one 
month,  by  the  method  of  double  deflections,  the  last,  on  June  12,  giv- 
ing— 

Horizontal  force,  1"^™  of  ordinate =.00004687  c.  g.  s.  units. 

Vertical  force,  1™"^  of  ordinate =.00004302  c.  g.  s.  units. 

The  temperature  co-efficients  of  the  H.  F.  and  V.  F.  magnetographs 
have  been  determined  by  experiment  once  every  three  months,  the  last, 
June  13,  giving — 

Horizontal  force,  change  of  1°  0.=1.47  millimeters. 

Vertical  force,  change  of  1°  C.=1.61  millimeters. 

Observations  of  absolute  declination  have  been  taken  twice  a  day, 
generally  between  9  and  10  a.  m.  and  3  and  4  p.  m.,  and  from  them  the 
value  of  the  photographed  base  lines  of  the  declination  magnetographs 
is  deduced.  The  performance  of  the  large  declination  magnet  and  the- 
odolite is  good. 

Observations  have  been  made  on  Tuesday  of  each  week  for  the  deter- 
mination of  the  absolute  horizontal  intensity,  and  once  each  month  they 
have  been  made  with  the  inertia  cylinder  attached  to  the  magnet.  The 
magnetometer  and  magnets  are  in  good  order. 

Observations  of  the  magnetic  inclination  have  been  made,  using  three 
needles  in  rotation,  in  the  forenoon  and  afternoon  of  every  Monday  and 
Friday.    The  dip  circle  and  needles  are  in  good  condition. 

Drawings  of  the  composite  curves,  taken  from  the  declination  mag- 
netograms,  are  made  for  each  month  and  negatives  taken  from  them,  so 
that  prints  can  be  made  to  send  to  oth^r  observatories  and  persons  in- 
terested in  terrestrial  magnetism. 

A  full  set  of  original  photographs  of  the  curves  (of  which  there  are 
now  two — made  by  using  two  papers  on  each  cylinder)  is  sent  to  Kew 
each  month. 

This  division  has  been  furnished  with  copies  of  the  magnetograph 
curves  of  declination  from  Toronto  and  Los  Angeles.  All  disturbed 
days  are  selected,  and  a  comparison  of  the  disturbances  is  made  by 
tracings  of  the  curves  reduced  to  the  same  scale  and  placed  over  each 
other.  Thei^e  tracings  are  copied  on  blue  or  "  nigrosine"  paper,  and 
the  prints  sent  to  observatories  and  persons  interested." 

The  results  of  the  observations,  besides  being  recorded  in  figures, 
are,  when  practicable,  put  in  the  form  of  curv^es,  so  that  all  changes 
and  variations  in  the  terrestrial  magnetism  can  be  readily  seen  and 
compared  with  the  occurrence  of  other  natural  phenomena. 
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Two  seismoscopes  and  a  seismograph  have  been  purchased  and  set 
up  within  a  few  months,  and  are  in  good  working  order.  They  are  ex- 
amined from  time  to  time,  and  the  <?locks  connected  with  the  seismo- 
scopes are  carefully  rated.  The  seismoscoi)e8  are  of  the  Eose-Poly  tech- 
nic-Institute  pattern  -,  one  is  in  the  basement  of  the  magnetograph  build- 
ing, with  the  seismograph,  Lick-Observatory  pattern,  and  the  other  is 
on  a  pier  in  a  small  building  not  in  use  at  present. 

THE  INTERNATIONAL  ASTROPHOTOGRAPHIC  CONGRESS,  ETC. 

The  preparation  of  the  report,  upon  which  Lieut.  A.  G.  Winterhalter 
had  been  engaged  up  to  the  time  of  his  detachment  from  the  Observa- 
tory, was  continued  by  him  at  the  torpedo  station  in  addition  to  his  other 
duties. 

The  manuscript  of  Part  I,  comprising  an  account  of  the  International 
Astrophotographic  Congress,  was  sent  to  the  Public  Printer  in  Septem- 
ber last ;  the  remainder,  containing  the  details  of  a  visit  to  various 
European  observatories  under  orders  of  the  Department,  has  since  been 
forwarded  to  the  printer.  Proof  has  been  received  and  read  since  May 
last,  and  an  early  completion  of  the  printing  of  the  report  may  be  ex- 
pected. 

THE  LIBRARY. 

(Assistant- Astronomer  Paul,  in  charge.) 

The  library  contains,  according  to  the  accession  book,  up  to  June  30,. 
12,226  volumes  and  2,696  pamphlets.  The  accessions  since  the  date  of 
the  last  report  have  been  308  in  number,  235  volumes  and  73  pam- 
phlets.    Of  these,  209  were  received  as  exchanges  and  99  by  purchase. 

The  exchange  list  has  been  recently  revised,  and  now  contains  1,278 
names,  distributed  as  follows :  Home  institutions,  321;  individuals,  244  j 
foreign  institutions,  244 ;  individuals,  469.  In  the  distribution  of  the 
observatory  publications  the  general  rule  is  to  send  the  annual  vol- 
umes to  institutions  and  the  separate  reprints  of  the  astronomical  ap- 
pendices to  individuals. 

The  following  publications  are  in  the  hands  of  the  printer,  and  will 
soon  be  issued : 

1.  The  annual  volume  for  1884. 

2.  1884,  Appendix  I.  A  third  edition  of  Yarnall's  Catalogue  of  Stars,  prepared  by- 
Professor  Frisby. 

3.  1885,  Appendix  I.  International  Astrophotograpliic  Congress,  by  Lieut.  A.  G. 
Winterhalter. 

4.  1885,  Appendix  II.  Saturn  aud  its  Ring,  by  Professor  Hall. 

Assistant- Astronomer  Paul  has  recently  been  placed  in  charge  of 
the  library  in  addition  to  other  duties.  The  services  of  a  librarian's 
assistant,  for  which  estimates  have  been  submitted,  are  very  much 
needed. 

Very  respectfully, 

R.  L.  Phythian, 
Captain  J  U.  8.  Navy,  Superintendent. 

The  Chief  of  the  Bureau  of  Navigation. 
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Appendix  B. 

[Report  of  Professor  William  Harkness,  of  the  Transit  of  Venus  Commission.  1 

U.  S.  Naval  Observatory, 

Washington,  August  13,  1889. 

Sir  :  I  have  the  honor  to  submit  the  followiug  report  of  the  work 
done  during  the  past  year,  under  my  supervision,  for  the  Transit  of  Ve- 
nus Commission : 

Mr.  A.  S.  Flint  was  the  only  assistant  emjiloyed  at  the  beginning  of 
the  year,  and  he  left. the  service  of  the  Commission  on  November  24, 
1888,  because  of  the  exhaustion  of  the  appropriation  *out  of  which  his 
salary  was  paid.     Since  that  date  1  have  had  no  assistant. 

The  reduction  of  all  the  photographs  taken  with  horizontal  photo- 
heliographs  of  about  40-feet  focus,  during  the  transit  of  Venus  in  De- 
cember, 1882,  is  now  complete,  and  if  we  put  n  for  the  solar  parallax, 
and  SA  and  dD,  respectively,  for  the  corrections  to  the  right  ascensions 
and  declinations  of  Venus  given  by  HilPs  tables  of  that  planet,  it  being 
assumed  that  Hansen's  tables  of  the  sun  are  correct,  the  results  may  be 
stated  as  follows : 

From  position-angles  measured  on  1,426  photographs : 

;r=8.772"i0.0496"  dA=+2.724"i0.0811"  5D=:+1.447"J::0.1343" 

From  distances  measured  on  1,475  photographs  : 

?r=8.847"-l-0.0122"  ^A=-f2.893"i0.0430"  (5D=+1.246"i0.0241' 

Weighted  mean  from  both  position  angles,  and  distances  : 

;r=8.842"i0.0188"  dA=+2.856''i0.0380"  5D=-|-1.252"i0.0237" 

From  the  American  Ephemeris  for  1882,  pp.  278  and  405,  we  have  for 
the  epoch  1882,  December  6*^  5^  00™  Greenwich  mean  time, 

Apparent  riglit  ascension  of  sun,  253°  12'  35.75" 

Apparent  declination  of  sun,  — 22^  33'  17.53" 

Apparent  obliquity  of  ecliptic,  23°  27'  09.49" 

Log.  distance,  sun  to  earth,  9.9934260 

Log.  distance,  sun  to  Venus,  9.8576405 

Inclination  of  6rbit  of  Venus,  3°  23'  36.32" 

Constant  of  aberration,  20.4451" 

From  the  photographs,  the  observed  position  of  Venus  for  the  epoch 
in  question,  is — 

Apparent  right  ascension  =253°  12'  35.75"— 02'  44.424"-|-02.856" 

=253°  09'  54.182"+da:0iO.O38O". 

Apparent  declinations— 22°  33'  17.53"— 10'  21.371"+01.252" 

=—22°  43'  37.649"+d50-tO.O237". 

And  from  these  data  we  find : 

• 

Apparent  geocentric  longitude  of  sun,  254°  31'  39.976" 

Apparent  geocentric  latitude  of  sun,  —    0°  00'  00.093" 

Apparent  geocentric  longitude  of  Venus,  254°  30'  23.235"  +  dXQ) 
Apparent  geocentric  latitude  of  Venus,  —  0°  10'  33.255"  ■\-dfi  Q 
True  geocentric  longitude  of  sun,      '  254°  32'  00.729" 

True  geocentric  latitude  of  sun,  -    0°  00'  00.093" 

Heliocentric  longitude  of  Venus,  74°  32'  24.611"  +  dXQ 

Heliocentric  latitude  of  Venus,  —    0°  03'  51.791"  — <?/?0 

Longitude  of  Venus  in  her  orbit=74o  32'  17.74"+dfA,©+O.O3O<Zy50 
Longitude,  ^=75°  37'  33.91"+dA©— 16.868  dy50-O.321tii. 

With  7r=8.842''i  0.0118",  and  3963.296  miles  for  the  equatorial 
radius  of  the  earth,  which  is  General  A.  E.  Clarke's  value,  the  mean 
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distance  from  the  earth  to  the  sun  is  92,455,000  miles,  with  a  probable 
error  of  only  123,400  miles. 

The  measurements  of  the  eighty-six  photographs  taken  at  New  Haven 
have  not  yet  been  finally  discussed,  and  the  reduction  of  the  photo- 
graphs taken  during  the  transit  of  December,  1874,  has  never  been 
completed.  Furthermore,  the  contact  observations  made  by  our  own 
parties  in  1874  and  1882,  and  by  nearly  a  hundred  volunteer  observers 
in  1882,  yet  remain  unreduced.  I  need  the  services  of  an  assistant 
in  order  to  accomplish  all  this  work  with  the  rapidity  which  is  desir- 
able. 

Thus  far  Congress  has  provided  only  for  the  printing  of  the  observa- 
tions of  the  transit  of  1874;  and,  as  these  observations  are  now  nearly 
all  in  type,  I  would  respectfully  call  attention  to  the  urgent  need  of 
some  provision  for  the  printing  of  the  observations  made  in  1882.  If 
such  provision  is  deferred  until  after  the  manuscript  is  ready  for  the 
printer,  much  unnecessary  delay  will  result. 

Hitherto  it  has  been  customary  to  endeavor  to  determine  the  solar 
parallax  as  if  it  were  an  independent  constant,  and  the  result  is  a  mass 
of  discordant  values,  all  of  which  are  more  or  less  afiected  by^constant 
errors,  and  none  of  which  commands  anything  like  universal  assent. 
But,  in  truth,  the  solar  parallax  is  not  an  independent  constant.  On 
the  contrary,  it  is  entangled  with  the  lunar  parallax,  the  constants  of 
precession  and  nutation,  the  parallactic  inequality  of  the  moon,  the 
lunar  inequality  of  the  earth,  the  masses  of  the  earth  and  moon,  the 
ratio  of  the  solar  and  lunar  tides,  the  constant  of  aberration,  the  velocity 
of  light  and  the  light  equation,  and,  according  to  the  most  elementary 
mathematical  principles,  it  should  be  determined  simultaneously  with 
all  these  quantities.  No  other  method  affords  anything  like  so  much 
promise  of  eliminating  the  ever-present  constant  errors,  and  for  that 
reason  I  took  it  up  last  fall,  intending  to  prosecute  it  as  a  private  in- 
vestigation during  my  leisure  time.  The  resu^lts  attained  were  pre- 
sented to  the  Philosophical  Society  of  Washington  on  October  13, 1888, 
but  since  then,  in  connection  with  my  official  work,  the  paper  has  been 
greatl}^  expanded  and  will  be  ready  for  publication  in  a  few  days.  In 
accordance  with  your  wishes  it  is  to  form  part  of  the  annual  volume  of 
this  Observatory. 

Very  respectfully, 

William  Harkness, 
Professor  of  Mathematics,  U,  S.  Navy^ 
Of  Executive  Committee  of  Transit  of  Venus  Commission 

Capt.  E.  L.  Phythian,  U.  S.  Navy, 

Superintendent  of  Naval  Observatory, 

President  of  Transit  of  Venus  Commission. 
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